Testing for the money illusion hypothesis in aggregate consumption function generally involves a regression model that projects real consumption onto nominal disposable income and a consumer price index. Price data are usually available at a monthly level, but consumption and income data are sampled at a quarterly level in some countries like Japan. This paper takes advantage of mixed data sampling (MIDAS) regressions in order to exploit monthly price data. We show via Monte Carlo simulations that our approach yields deeper economic insights and higher statistical precision than the previous single-frequency approach that aggregates price data into a quarterly level. In particular, the MIDAS approach allows for heterogeneous effects of monthly prices on real consumption within each quarter. In empirical applications we find that the heterogeneous effects indeed exist in Japan.
Introduction
Testing for the money illusion hypothesis in aggregate consumption function typically involves a regression model that projects real consumption onto nominal disposable income and a consumer price index (CPI). 1 If the loadings of nominal disposable income and CPI have opposite signs and the same magnitude, then it is said that money illusion does not exist.
Most applied papers support the existence of money illusion but some papers cast a doubt on those results. Branson and Klevorick (1969) find money illusion in the U.S. A recent work by Pochon (2015, Ch. 3) adds a further empirical evidence for money illusion in the U.S. Koskela and Sullström (1979) use quarterly and annual data of Finland, and conclude that money illusion exists at a quarterly level but not at an annual level. For Japan, Hayashi (1999) finds non-illusion while Nagashima (2005) finds illusion.
A methodological problem of the previous literature is that consumption and income data are sampled a quarterly level in some countries like Japan, while price data are usually sampled at a monthly level.
The applied papers above use quarterly or even annual datasets with temporally aggregated price series. 2 Temporal aggregation may produce misleading or inaccurate results due to information loss.
Using Mixed Data Sampling (MIDAS) regressions, we propose a new test for money illusion to obtain deeper economic implications and sharper inference. We regress quarterly real consumption onto quarterly nominal disposable income and monthly prices. MIDAS regressions (also called mixed frequency regressions) are put forward by Ghysels, Santa-Clara, and Valkanov (2004) , among others. Tests with mixed frequency data achieve higher power than single-frequency tests (also called low frequency tests) that aggregate all series to the least frequency sampling (see e.g. Ghysels, Hill, and Motegi (2015) ).
In this paper regression models are formulated with respect to growth rates (as opposed to levels) of each series. To focus on the implications of mixed frequency approaches, this paper lets cointegration be an open question and works with growth rates which are supposed to be stationary.
We show via Monte Carlo simulations that mixed frequency tests achieve higher power than low frequency tests by allowing for heterogeneous effects of monthly inflation on real consumption growth within each quarter. Our empirical study indeed detects the heterogeneous effects in Japan. This paper is organized as follows. Section 2 presents asymptotic properties of mixed frequency and low frequency tests. In Section 3 we run simulations. Section 4 contains empirical applications. Section 5 concludes. See the supplemental material Motegi and Sadahiro (2015) for omitted details.
Testing for Money Illusion
Suppose real consumption growth y and nominal disposable income growth x L are sampled at a quarterly level, and inflation x H is sampled at a monthly level. We observe
, and x H (τ L , 3) are inflation in April, May, and June when τ L signifies the second quarter).
is a vector of extra regressors like unemployment rate or net worth. Let
Impose the following assumptions throughout the paper.
Under (1) The second form is weak non-illusion H w 0 :
Hence there may still be
An alternative hypothesis for strong non-illusion is written as H s 1 :
. An alternative hypothesis for weak non-illusion is written as H w 1 :
Strong non-illusion requires that all of (c s1 , c s2 , c s3 ) should be equal to zero, while weak non-illusion requires that the mean of them should be equal to zero. Weak non-illusion can thus be expressed as a mean-zero deviation from strong non-illusion. 
Also construct a Wald statistic with respect to H w 0 : 
The low frequency approach implements a Wald test with respect to β = −α, using χ 2 1 as the asymptotic null distribution. We call it the low frequency Wald statistic (LF statistic), W . When c s1 = c s2 = c s3 , the standard chi-squared asymptotics apply for W . This is intuitively because
When at least one of (c s1 , c s2 , c s3 ) takes a different value from others, the asymptotic property of the LF test is intractable. This is because the low frequency model is misspecified relative to DGP (1). We fill this gap via Monte Carlo experiments.
Monte Carlo Simulations
We conduct simulation studies to compare the finite sample performance of MF-S, MF-W, and LF tests.
Simulation Design We assume that regressors
2015) structural mixed frequency vector autoregression (MF-VAR) of order 1: 
Similarly, Granger causality from x L to x H is set to be e j = (−1) j−1 × 0.2/j for j = 1, 2, 3.
∼ N (0, 10). In Case 1 (strong non-illusion), we set 
In Case 3 (illusion), we consider six combinations of (a,
For each of 10,000 Monte Carlo samples we implement the MF-S, MF-W, and LF tests. Sample size is T L = 130, matching the empirical study in Section 4. Nominal size is 0.05. Table 1 
Results

Empirical Applications
In this section we test for money illusion in aggregate consumption functions of Japan. Sample period is the first quarter of 1981 through the first quarter of 2013 (T L = 129 quarters).
Models As a benchmark, we regress real consumption growth
, and change in unemployment rate with four quar-
The four quarters of lead are taken for unemployment in order to approximate households' expectation of future labor market conditions. We implement the low frequency Wald test with respect to β = −α.
We next run mixed frequency regression models:
We test for the strong non-illusion hypothesis β 1 = β 2 = β 3 = −α/3 and the weak non-illusion hypothesis β 1 + β 2 + β 3 = −α.
Empirical Results
For the low frequency model, the null hypothesis of non-illusion is not rejected with p-value 0.135. We thus do not observe any evidence for money illusion at the quarterly level. For the mixed frequency model, strong non-illusion is rejected but weak non-illusion is not at the 5% level (p-value is 0.035 for strong non-illusion and 0.106 for weak non-illusion). Hence, non-illusion holds at a quarterly level but monthly inflation has heterogeneous impacts on real consumption.
In summary, there exists mean-zero deviation from strong non-illusion in Japan. As shown in the simulation study, the MF-S test is much more powerful than the LF test under mean-zero deviations. Our empirical results are consistent with those observations.
Conclusions
We propose mixed frequency tests for money illusion in aggregate consumption function. We regress quarterly real consumption growth onto quarterly nominal disposable income growth and monthly inflation. Mixed frequency tests achieve higher power than low frequency tests by distinguishing strong and weak non-illusion. In empirical applications on Japan, strong non-illusion is rejected but weak nonillusion is not, which indicates heterogeneous effects of monthly inflation.
